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Dear Parents and Guardians:
Attached are the summer curriculum review materials for Advanced
Geometry. This booklet was prepared by the Decatur City Schools
Math Department and contains topics that reflect content learned in
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to class on the first class day of school.
Your child is required to complete this booklet over the summer. A test
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second week of school. It will count as the first test of the year and the
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Section 1: Simplifying Expressions & Solving Equations
Simplifying Expressions
Expressions are simplified when there is NO equal sign. Often times this involves combining like terms. Like terms are
the same if and only if they have the same variable and degree.
Example 1:
3 + 2y2 – 7 – 5x – 4y3 + 6x
–4y3 + 2y2 – 5x + 6x + 3 – 7

Identify & reorder like terms to be together.

–4y3 + 2y2 + 1x – 4

Combine like terms.

Example 2:
2
6a – 2b + 4ab – 5a for a = –3 and b = 4
6(–3)2 – 2(4) + 4(–3)(4) – 5(–3)

Substitute the values of a and b in the equation.

6(9) – 8 + (–48) – (–15)

Multiply.

54 – 8 – 48 + 15

Rewrite to avoid double signs.

13

Use order of operations to solve.

Solving Equations
When solving an equation, remember to combine like terms first. Take steps to isolate the variable by following the order
of operations backwards and doing inverse operations.
Example 1:
5k + 2(k + 1) = 23
5k + 2k + 2 = 23

Distribute.

7k + 2 = 23

Combine like terms.

7k = 21

Subtract.

k=3

Divide.

Example 2:
10 – 4m = –5m + 3(m + 8)
10 – 4m = –5m + 3m + 24

Distribute.

10 – 4m = –2m + 24

Combine like terms.

–4m = –2m + 14

Subtract.

–2m = 14

Add.

m = –7

Divide.

Section 1: Homework
Evaluate each expression.
1. –(27 ÷ 9)

2. 2[5 2 + (36 ÷ 6)]

3.

5 2 (4)  5(4 2 )
5(4)

Evaluate each expression if a = 12, b = 9, and c = 4. Write your answer in simplest form. (Leave as an
improper fraction.)
4.

2c 3  ab
6

5. 2(a – b)2 – 5c

Solve each equation. Write your answer in simplest form. (Leave as an improper fraction.)
6. 30 = –4x – 6x

10. –5(12 – 3k) = –10(2 – 3k) + 5

7. 8x – 2 = –9 + 7x
11. 7(–3y + 2) = 8(3y – 2)

8. 12 = –4(–6x + 7)
12. 3(2b – 1) – 7 = 6b – 10

9. –3(4x + 3) + 4(6x + 1) = 43
13.

5x  1
 10  0
2

Section 2: Polynomials
FOIL Method
The FOIL method is a special case of a more general method for multiplying algebraic expressions using the
distributive property.
First
Outer
Inner
Last

First terms of each binomial
Outside terms of each binomial
Inside terms of each binomial
Last terms of each binomial

The general form is:

Example 1:
(4t + 6)(2t – 8)
(4t)(2t) + (4t)(–8) + (6)(2t) + (6)(–8)

FOIL method.

8t2 + –32t + 12t + (–48)

Multiply.

8t2 – 20t – 48

Combine like terms.

Find each product.
14. (r + 1)(r – 2)

15. (n – 5)(n + 1)

16. (3c + 1)(c – 2)

17. (2x – 6)(x + 3)

Factoring
Factoring is the process of “un-doing” a polynomial. Factors are numbers multiplied together to get a product.
Example 1:
t2 + 8t + 12
1•12, 2•6, 3•4 are factors of 12

Identify the factors of the whole number.

2 and 6 can be added to get 8

Find the factors of 12 that add to equal 8.

(t + 2)(t + 6)

Substitute the numbers into the appropriate factors.

Example 2:
x2 – 6x + 8
1•8, 2•4 are factors of 8

Identify the factors of the whole number.

– 2 and – 4 can be added to get – 6

Find the factors of 8 that add to equal – 6.

(x – 2)(x – 4)

Substitute the numbers into the appropriate factors.

Example 3:
p2 – 3p – 40
1•40, 2•20, 4•10, 5•8 are factors of 40

Identify the factors of the whole number.

5 and – 8 can be added to get – 3

Find the factors of – 40 that add to equal – 3.

(p – 8)(p + 5)

Substitute the numbers into the appropriate factors.

Factor each polynomial.
18. p2 + 9p + 20

19. g2 – 7g + 10

20. n2 + 3n – 18

21. y2 – 5y – 6

22. t2 + 9t – 10

23. r2 + 4r – 12

Section 3: Radicals
Radicals or roots are the “opposite” operation of applying exponents. You will undo exponents by using a
radical.

Radical
Symbol

3

Index

√8

Radicand
Read as the “cube root of 8”

Perfect Squares & Square Roots
1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225, 256, 289, 324, 361, 400, ….
This list is the first 20 perfect squares. This means if you see any of these numbers under the radical you can
quickly simplify it by finding the number that multiplies by itself to get the original number.

Example 1:
144
Identify the number when multiplied by itself gives you the number
144  12  12  12 under the radical.

Non-Perfect Squares
When the number under the radical is not a perfect square, you have to reduce it to lowest terms.
Example 2:
75
75  25  3
5 3

Identify the largest perfect square that divides evenly into the radical.
Take the square root of the perfect square radical and leave the nonperfect square under its radical.

20
20  4  5

2 5

Identify the largest perfect square that divides evenly into the radical.
Take the square root of the perfect square radical and leave the nonperfect square under its radical.

32
32  16  2

4 2

Identify the largest perfect square that divides evenly into the radical.
Take the square root of the perfect square radical and leave the nonperfect square under its radical.

Section 3: Homework
Simplify each radical expression.
24.

28

25.

54

26.

500

27.

72

28.

48

29.

150

30.

56

31.

27

32.

98

33.

120

Section 4: Pythagorean Theorem
The Pythagorean Theorem is a formula unique to only right triangles.

c

a
Leg – adjacent to
the right angle

b

Hypotenuse – longest side
& opposite the right angle

Leg – adjacent to
the right angle

a2 + b2 = c2
Example 1:

8
4

4 and 8 are the legs; hypotenuse is unknown

Identify the legs and the hypotenuse.

42 + 82 = x2

Substitute the numbers into the equation.

16 + 64 = x2
80 = x2

80  x
8.9 = x

Solve using the rules of exponents and
radicals. Round to the nearest tenth.

2

Example 2:
3.9

11

3.9 is a leg; 11 is the hypotenuse

Identify the legs and the hypotenuse.

3.92 + x2 = 112

Substitute the numbers into the equation.

15.21 + x2 = 121
x2 = 105.79

x  105.79
x = 10.3
2

Solve using the rules of exponents and
radicals. Round to the nearest tenth.

Section 4: Homework
Solve for the missing length using the Pythagorean Theorem. Round to the nearest tenth when necessary.
34.

35.

36.

An architect is making a floor plan for a rectangular gymnasium. If the gymnasium is 24 meters long and
18 meters wide, what will the distance be between opposite corners? Draw a diagram and show all your
work.

37.

A ladder is leaning against the side of a 10 meter house. If the base of the ladder is 3 meters away from the
house, how tall is the ladder? Draw a diagram and show all your work.

Section 5: Equations of Lines
Slope
Slope measures the steepness of a line. It is the ratio of the change in the y-coordinates (rise) to the change in
the x-coordinates (run).
m

Equation:

rise y2  y1

run x2  x1

Positive

Negative

Zero

m>0

m<0

0
m = integer = 0

y

1
x3
2

Undefined
m=

integer
= undefined
0

Horizontal Line

Vertical Line

y2

x  4

y  3x  4

Writing Equations
You can use either the slope-intercept form or the point-slope form to write an equation of a line.
Slope-Intercept Form

Point-Slope Form

Standard Form

y = mx + b

y – y1 = m (x – x1)

Ax + By = C

m = slope

m = slope

b = y-intercept

(x1, y1) = point

slope = 

a
b

A, B, C are integers, A ≥ 0

Example 1:
Write an equation of the line using the slope-intercept form that passes through the points (–1, 4) and (3, 12).
12  4 8
 2
3   1 4
y  mx  b

m

Calculate the slope.

12  2(3)  b
12  6  b
b6

Substitute one of the points (3, 12) and the slope (2)
into the slope-intercept form and solve for b.

y  2x  6

Substitute m and b into the slope-intercept formula.

Example 2:
Write an equation of the line using the point-slope form that passes through the points (6, 7) and (3, 9).
97
2
2


36 3
3
y  y1  m( x  x1 )

m

2
y  7   ( x  6)
3
2
y7   x4
3
2
y   x  11
3

Calculate the slope.

 2
Substitute one of the points (6, 7) and the slope   
 3
into the point-slope formula and solve for y.

Graphing Equations
When graphing linear equations you must be sure that the equation is in slope-intercept form.
y  mx  b

m  slope and b = y–intercept

You start your graph at the y-intercept (where the graph crosses the y-axis.) Next you use your slope to go up or
down and then to the right.
Use the following guidelines when plotting your slope.
If the slope is positive, go up the value in the numerator. If it is negative, go down the value in the numerator.
Then always run to the right the denominator value.

Section 5: Homework
For each set of ordered pairs, calculate the slope and write the equation of the line passing through each
of the points in slope-intercept form. Then graph the equation.
38. (0, –3) and (5, –1)

39. (4, 4) and (8, 3)

40. (5, –4) and (3, –4)

41. (9, –2) and (9, 4)

Section 6: System of Equations
A system of equations consists of having 2 or more equations. There are three methods to solving a system of
equations: graphing, substitution, and elimination. We will only cover the last two in this review. When the
lines intersect at exactly one point, the (x, y) values of that point are the solutions to the system.

Substitution
Example 1:
Solve for the following system of equations.
4x  3y  4
2x  y  7

2x  y  7
 y  2 x  7
y  2x  7
4x  3y  4
4 x  3(2 x  7)  4
4 x  6 x  21  4
10 x  21  4
10 x  25
x  2.5
y  2x  7
y  2(2.5)  7
y  57
y  2

2.5,2

Solve for one of the variables in one of the
equations.

Substitute the expression for y into the other
equation and solve for x.

Substitute the value of x into either equation and
solve for y.

Express your answer as a point.

Solve the following system of equations using substitution. (Express your answer as a point!)
42.

x  12 y  68
x  8 y  12

43.

3x  2 y  6
x  2 y  10

Elimination
Example 1:
Solve for the following system of equations.
3x  7 y  15
5 x  2 y  4

53 x  7 y  15
 35 x  2 y  4

Eliminate either the x or y variables in both
equations. Use the additive inverse property by
multiplying the first equation by 5 and the second
equation by –3 to eliminate the x terms.

15 x  35 y  75
 15 x  6 y  12

Add the two equations together.

29 y  87
y3

Solve for y.

3 x  7(3)  15
3 x  21  15
3 x  6
x  2

Substitute the value of y into either equation and
solve for x.

 2,3

Express your answer as a point.

Solve the following system of equations using elimination. (Express your answer as a point!)
44.

2 x  5 y  4
3x  y  11

45.

10 x  6 y  0
 7 x  2 y  31

